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CS7) [mm] 

{mm m i ©^iSiMa^ ^jvmi mM^m9 5 
oMHz) . m2(o^mM^y-t}v^i2 (mm^m 

1 . 9 G II Z ) ©-e-tl^nOAWAiS^tC^ 1 ©firfflS 

mMmm<j> 1)13. m2©{4tBs (iiisfifBft* 
2) \4^mmLx. <i>i4:mmLxmi<oy iJV'ii I 

1©]. 9GHzWa>X\]i:t}^>\:^'-^>:^i:M^>i:' 
2<D9 5 OMH z^<DAai:t»-r >bf- ;^ f 

y HJiif I lom&^i^. m2(oy 1 2©jijii^ 



13 JH t(D<a (a « «k « A ^1 ) 




t$1<D«fltaia:7^il'9(9S«lft950MHz) 



ff2(D;f«a«7-<JI<S'(»a$«t1.9GHz) 



14 ^2<D{^«ig(3fi3iail^4i^0£) 



(2) 



#ia¥8- 3 2 1 7 3 8 



) 

m^m \]mi (ommmrm^m ( f i ) ^n-^m i 
(o^tmrnv ^ i . mssm 1 (ommc^mtiimtj: 

( f 2 > i^r>m2<D^mmmy -f fy^i mMzm 

m20)mi&.^^m ( f 2) tctews-Yi/f-ts^vj^^af 

> b-- i''> ;^ fiiCC^^T 5lg 1 © f- XS^ 

^tig?^ L xmsem i cd^ i^^Jie ( f i ) «c*jw s lo 

i>cticj:-ox, miz&'f<omi&m^mMm ( f i . f 
2) <Dmi3^m^icmms^i>cizimwL^ri>-mm 

m^2 1 » 1 (ommmmcmm ( f i ) i 

«?J&>o, B?f£^l®JligSf!^l«<fc0 4>JiSt>ll2©^jSIS 

( f 2 ) im-om2<D^mm^y -t A,^t. mm 20 
mmm^m ( f 1 ) {ctet:r^-f>b--3<'>x*ig^>b- 

-d<'>;^iil(C^Jfe-r -5^2 (D-Y > b-- d/'l/Xil^llgSi 
"^^irfilL. BviB^l. ll2CDS^@S8c[>^.tldn-Cb>^j: 

^m^. m2<otii:hm^t-ri>ci:ic^-3x. ^tiijce 30 

iHSn/cmffSm 1 . ^2©^ig^ft^J|S ( f K f 2 ) CD 
ft^*BuiaA;^)SS^*»6A:^u, SSi^l^^^coM-^^ 
»*^n^nfri2i& 1 . m2©a*4S^3i»e.so<f(cis{D 
ai^ c i i -r ^> - Ji 

i^^ms ] m 1 oaja^jgtst^is ( f i ) ^m-^m i 

0 A>-3. frtcse 1 ©^jsss^j^ J; o 4,]«t,>?e 2 (ommm. 
^m(f2) ^n-om2<Dmwm'My -iju^t, mam 

1 <D^mmj&y -liiiicDtii^icmmL xm^m 2omi& 

m^m (f 2) {c*slfS-f >f-^c>;ai?:^^>b--d<' 40 

>xfii{c^jfe-rsmi©-<>b--^>xg^pgsi, Bu 
mi&m^m (f n {c*jws-^>t:-5<'>x*is^>t 

-^>xffiK:^ft-r •5.»2 ©-r > b - 3«'>;^SI^H88<t 
=S:*<iL, friBmi. »2©S^ll8S©S^3n-CC^^c 

I m<Di^^i:mm ux)tM<omt>mf- 1 u . m^m 1 . 

^2 ©^iSiiffl^ ^ ;^3f©A^^S^^*-en-etl» 1 ©A 

m2(Dx^m'T-tr^c^icj:-^x. s'j^tce 
i^sn/cBuiBH 1 . m2(ommm.mm ( f 1 . f 2 > © 
«^«:Buasi. »2©A:^3JSff^*»^A*u. mamij so 



CiS*3«4]||l. m2©-f>b--3<'>XS^|pI8S<!:L 
T^l. ^2©fitiS=&fflU^C<b*«Fgi<fr-5fi«]B 

1 iBtg©-sjglK^Jijijia y 
Ci8*«5]||l. S2©'/>b--tS?>;^^^[ii8Siu 
•cmi. ®2©e3l|||lg=S:m»SCi*!|#igt<!:-rSfS* 

m 1 teig©z:jg<es!!^tsjiji7 . 
C^*^6 ] lli©-/>b-3<'>;^SI^iasSibt:ffiJiS 

jijft7^ji'3f. m2<o^>i^-if>y^s^mv8toxm 
mim7]mi. ^2©-<>f-iy:/xs^KiL 

-cmi. 02©tetBg?:fflC^-&C<!:«:!^t-r-5i»*^ 

2iB^©-Sjga^iKS. 

[W*^8]M1. «2©'f>b--tS''>XSI^[pI88<»:l/ 
Tll^l. l^2©G3I^K=&ffll>SC<!:=&!HF®i-r&iS* 

iM 2 iBts©— ^jsas^iss. 

iijg^-f^UiSf. l|2©-Y>f-3^>;^1S^|5||SiU-CiS 

JiBiiii^ V ju3«>&fflt,»ic£*#ai-rsffl*3B2fa«8 

m(>Ciy~)\y KmS@«rWL, B!flBJ^-;l' K®©±flll©^< 

i<D^:yi^-if>xm^mmitiiz. B5iBi^-;i' K*Bb© 
Tiiij©''< f >mg*ffli,^Tjf$^uft:ii 2 ©^J^iaa? ^ 
;u3»tm2©-f>b--3/'>xii^lilS§*t=&*ltL. cn 

4 c i «:!^® i^sit*^ 1 iim<D-mm.^ 
[19*111 1 ] m.Wi<Dmmim'S:mmLfcm0s.x. ^© 

-iUFm^Br^fHSn/c— :^©IIiJ©/<3f>^®€rfflC^-C 
J^fi£L/tl^l©^l|SajS:7 ^;U3»iiei©-f>b--4<'> 

:^ffllJ(Dy<df >m@*fflL>-CJgfi£0/c^2©^i^jS7 ^ 
;l'5'<bm2©-/>b-- y>>^S^@8g*t«::R{SU. Cti 

5 C <!: -r -5lfl*« 1 iB«t©-^ia 

mmMi 2] aa©gimtMSt*s^ufc«fijE-c. tt»* 

miCiy--)V F^ffi®*«L> mflBi'-Jl' FJl©±^ilJ©>'^• 
^>mffi*ffli»rjf^tiSb/cl^ 1 ©^«iia7 ^ 
lO-f^f-^^^XSI^Iaiist. Buia->->'l' FSS©T 
ffliJ©^s^>^?rffll.>-CJg^Ufc||2 ©^^iffig^ ^ 
^fill2©-r>b'-^f>;^^|5|Sg*:a<»L. Cti6* 

gifeST c i i -rsfi^^i 2 ia*s©- jgjgta^jjg 
[i«*^i 3] mw^<Dmmim^mmLfcm^x. -e© 

ttira«:tei^rfiJ:^i6)»rStc^'-;UF^@*WL'. B!f3e'> 
-^v F^sr^a^fs^nfc— *©flij©>'<3f>«@*ffl<,»t: 



3 

[111^14] 8»©iWli*iSi*8l)aUft:««t?. ±*> 

a i 3 ftB ©mffi^ ^• 4» >m 1 (o^mmM ^ ^jv^t^ 

<h-e©Affl*tcSi^-r.5;Si®iji7-<;l'^?:J^fiE0> Si? 

120 1 ©^i^ja-7 -f iB5iam2 ©^Jgtiija^ ^ )v 
m^mi 6] 8«?©^<*«^ai)ib/c«^-c. ±*> 

e>lteB. 4ftg. 7l5ce(C->-;l/Kf|g«:^U. 2tSt 

s i 3 ft a ©«g^ ■? ^ >f0 1 ©^^iija:7 ^ ji/ i -e 

©A;'3*-5iH*W;^{c^-r-Si£^«:7 y-'l'i'^JKfiS 

L/. 5fta. 6fta©m^^*>t?iif2©^^jg7-< 
ji'^'i^-wAjtjiitrittfflj^jjc^tft-riiSigjajft^ ^ ;i/ 
5^ ?r jf^^r 5 c i ^wsLtfintm 9 8b«8©-s?s» 

C»^l 71 5ft©SIII{«R«:8l)BLfc«;3fr. ±*» 
e-lftS. 4fte{C'>-;l/Kmffi?rWL/. 2ftai3ft 

y ^JVii ^m^h. 15121^ 1 (O^^My -i)^^ itiJIB 
^2<DmW^y A ;l/5r©S{Ci/-jW K^@«:J^fi£f -5 

[000 1] 

[0002] 

[fii*©KJP5] is^. «tt*iiMti©gil%*^s^^c^c 
•3. «^ncJS«»^©J^;^5^A*i3lffl3n4J:^«:fj:o 
-c^fc. -?-c-c> jimtS©^fe^giJ{c*ii,i-c*>«?^©jajS? 
a^©fi-^^l^-[Hiss-cfii -5 n-c # r t » 

*-ct.lie^lelliStc*Ji.^rss?tHI!S3R^-C*-S«^ 

[0 0 03] t(T. S£3fe««J 
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4 

© 2 jS3iS5^^^ii s 3-i±5ci©-c#.5 -mmmm 

^y A )l^i^'o\,^XWm-ti>, HI 2 «tiE*0!l©— 
amwJ|?iijg7-f;V^'©3E^|5|8gi3-c*4. StCfeC* 
r 1 2 1 tiSiSl^jt^^g 5 0MHz ©H 1 ©^^ji 

jl7-f;b5?-C. 1 2 2 ti^j^jlitwllS 1 . 9GHz© 

n2<i:>^m^y -i }^^'^»>i>. ^mxih^^i 2 4i: 

mitiitjm- 1 2 5 i CtlF><Oy )\y^<l>K\!&tim^t 

^'tti'eny -(}i'^mw:^-( y9-i2 3-cmw:i'X, c 

[0 004] ^{c. fif3teFiI©-Si^f&:^?^s«:ot>-c5ft 
HI 3im^mo:>z.mm.^^i&^<D^^smm 
mx$>^, mc*sf.^x 1 3 imi^iMM^mo 5 omh 
z ©0 1 (D^mm^y ^jv^x. 132 ij^jj^inii?^ 

JlSl. 9GHz©ll2©^^aiia7 ^ JU3i-C*S. ^til 
A:b®?-1 3 4icn6©#7 ^^b^j^A^^iiS^^ai:^ 

iiS^13 5«:9 5 0MHz^©JSjg^fiS^. m2(Omt} 
20 JSiF13 6«:l. 9GHz^©JiS?SfiK»iSrm«JtB-rc: 

[0 00 5] 

l^W*«¥^L<fc^>i-rSWS] l^ipLtnifih. ±K© 
J: ^ !5:a!3fetai©«*!g-CW-^igmmJ^3ljt -f ;l' ^'Rcyf 
-SiSl^^iSS (^fiSS) ©i»-rntc*iL»TfeW#;=c-Y 

[0 006] 2t:^?B«Jiiet!e3fc©fflMfi5*?S(li-r-&ft:fe 
30 K:/jcSn/cfe©-r. f 5^«:€effli*^(c$«l)lR^ 

=&ffl<.^-C±t3©!m!fe=&?«JSS-SS/cto, 
-C. A^o. ^<*©»Aai^i^©^l>-jaig?S{t^iSii® 

[0 00 7] 

[pj@«r»9iT-2>ft:*&©#e] ±ieaw*^fiK-r-sfc«> 
ic:^m^<oiimsmim^y ^ k?p 1 . 0 2 ©s^ 

40 fS-c**. 

[ 0 0 0 8 ] */c. nmiS^iSS (^fiKS) «0 1 . 

ffli*«3i©A^ (tti:*3) m^-cwsi^. m^(D^im 

[0 009] 

[f^ffl] 3tc^ig©-Sj^^^J^jia7 -f Ji'^«±fa©« 

fiK{c*iii-c. m 1 ©^^oiia^ ^ ;l'^©iija^«{51-K:. 
50 m2©^«iiia7^;U5f©jiia^l|g*s»ffi-rSKCC. 0 



(4) 

5 

[ 0 0 1 0 ] *«Bj©-s»3»»jgii (^jjjas) 
m&^^ctom&^^^&y -<^i'5'©«^©*r^ 

[001 1 ] 

0!i©-^igtfc^^ja7 ^ji'iftc-t^oriftB^-r.s. mi 
*©fflHjs-c*.s. ^ 1 ccfet^r 1 1 imm^md 5 o 

MH z ^©^ 1 ©^ig|9jfi7 ^ Jl' 12 »jijfi^J« 30 

1. 9GHz^©l|2©^i^a:? 1 attjlifi 

&.mn * 1 ©^ 1 ©ffitas. 1 4 {isiafitsft «fr 2 ©^ 
2 ©mas. 1 5tt^tji©x^^^^ i6«itffi©tH:^ 

[0012] ;Xtc^©Sj|f'p?:|ji?gf ^. 02(a) 
(b) icmi. ,^2©#7 ^;l/i»©AHl:^3'f>b--4^> 

^mmm y A)\'dt ummsmi k fct, » r «!|$t4 > b- - 

b--d^>;^)|#tt%»-:?*J. fflja^J^il-iCfcCi-CI*?^*- 40 

h©nffi'J{c#< J; 5 ^j: b- i^-^XJ^f^^rJto-rc^ 
^. SSKISI. ||2©S:7^JU$©)ljfi!|Stt*n^-r. 
cnP»©S7^jl.i5»*^«:M3?»JSS^LT. At^l*«S^=• 
**3i{cm^Si, m^L^m loy 1 ©iijfi 

^l|!«©m-^*50 2 © 7 ^ ;l/ ^ 1 2 ©-e©^^© > b- 
i?'> ;^ 3>i <£C > fc*(C ^ e> <!: SEtljiATli^-r ■& © 

vxy ^ )i^^im^i}mtixLt.^, ^cxumtmi 2 
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6 

fflti-r. S-7^jU5f©Aai:^>Jg^«cji3iH£LtBft« 1. 
2©fi:tas*«»E-r*. 05 (a) «:^-rJ:^K:|gi© 
•7^JU^1 UC*5C^r^2©7 ^^U^i 1 2©jiat^l^ 
1. 9GHz^©-f>b-i^>X35S^-/>b-if>;;^lii 
i^c s J: ^ mi <Dmm i s ©fii+SA 4> i ©;»c* 3 
*®^^j:ftS«:iffigr-5. PI««:BI5 (b) tc^-TJ;^ 
{0^2©::' Jl'* 1 2{a6i,>x-mi(Oy ■< Jl'd' 1 1©® 
jg^JlSg 5 OMHz^©'f >b-i{<'>;^*sS-Y>b-d<' 
>;^fllii&5J:0«:. m2©fi[tasi 4©i4fflft*2© 

^m<DA^^^ I 5 . tB;*®^ 1 6 -Cg^^r C©« 
^fC{atSI2©7 ^;l'd»ffllJ©9 5 OMH z^©-<>f-i<' 

> >^ rasf tcia (, »ia > b - 5^ > X «i t !s -5 /ci&ii 2 © 

7 ^;Ui'ffll|'^©9 5 OMH z^)^R5J•©v5nW«<!:^<^:n^ 
<^1©:7 ^;t'^f©»Ali5fe^tt4>«??3n5. ISlSltc 
lll©7^;Uif9J©l. 9GHz^©Y>t:-y>;^*s 
^«S5ciSc»iS-^ >b- i<'>xfiii)ii/c«?>ll 1 ©7 ^ ;l' 
^ liJ-^© 1 . 9 G H z ^^^mtimi t/oiirj:<m2 

<oy ^J^'i^<mKm^1mi,mffsni.. cwob^^ 
[0 0 1 3 ] */c. m7ic:4^^m<Dm2o:>mtm<o—m 

m^^T&Si:mr. 07{C*JI,>-C7 1 «iiS^J^9 5 0 
MHz 1 (D^m^y ^)\'^. 7 2 »)i®^JS 
1. 9GHz^©l|2©^i^ji7-/;V^r, 7 3»ii® 

(4ta« * 1 ©m ©fictBs. 7 4 iJiiiafittBft 2 ©^ 

2©fifflg. 7 5«*3i©A:^J«gT-. 7 6»mi©W* 
ffi-?^, 7 7»ll2©ta:^S§^T?*^. Cti«:MLT»|(I 
au/c^ 1 ©HJiS^il^lCm-C^ 1 ©7 ^ 7 1 IC 
*Jt>'r»2©7^jP*7 2©a3a»«l. 9GHz^© 

'C>b-^^>;^*31«W>b-i2'>xfiIi)S-SJ:^{c. 

1 ©fiffflg 7 3 ©tttBA * 1 ©:;*:# 5 ^m^tj.niSLK.m 

SU. »2©7-<JV^7 2K:*JC>mi©:7 ^;l/^r7 1 
©il3a^^9 5 OMH z^®•Y>b•-^^>X*^iS-^>b• 
-^^>Xfii<!:^^S<t:^K:, l»2©{4tBg7 4©{4tBft<*> 

2 ©:^# S «:a^feftacciS^T -5. c <!: -e*ii©A^« 
^7 5*>f>Se2©7^JU3rfl!l'^©I. 9Gnz^IifeJ>© 

?sn*ni i ^ i'^c < . ig 1 ©7 ^ }v^m^<o 9 5 0 m h 

z^fiS^J©}Sn*J(i<!:^t'^5:< Cti{cj;901© 
mtim^l 8(C» 950MHz ^^^iD^ififH KOV a 

)\'^<oB.mmsimfxwL'o ffiii, ^2 (Dtiijomj-i 7 CC 

« 1 . 9 GH z ^fiK»©;?*'*i7 ;i'^©eaitiife;«cl:f r 

mo an* -s J: 5 tj:~mi&^^m^ifimis.x^ 

[0014] ;>:«:3t:«B^©||3©j«SCT©-SSg?a^« 
aa:?-* ;t'af{£:o(,i-ciftHj-rs, 08{i*||Bj©03© 
SISg{SI©-^jSSt^J^ji3S7 ^ jvar©i^SP:?'D y i'S 
X3bi>. 8 1. 8 2»*l©jUfe««JtSD««©mi . 

m2<D^msMy -oi^it. s 3 um^sL 1 ©m ©e 

iilSSg. 8 4Wm»SL2©ll2©e^|«iSS. 8 5. 8 



(5) 

7 

mmcm I (Dv ^ )v ^ 8 1 t^^i.^-ci . 9ghz^cd-/ 
(o&mm^ 8 3 ©m^sL i ©:*c# 3 ^SrS^^cs^ (csg 

©eSIJiiiS 8 4 ©^mSL 2 ©:*:# 3 tela 
!i-r-5C ttCJr-pT® 1 ©lli6tflliPlfil©jam*»&C 
iA5-ct^,. S/c. S9{c:$:^B«©|^4©||J6t?iI©— 
iSEiSi^jSEg^Tn-r. ffi!6®H2©JISS0>l©filtfflS4eill 
iSK{CLfcfl|fiS-Cl?3©jeteM{Cn^Ufc©tl^DJ^-C 10 

[0015] ■.x^:^m^<omb (omm(o-ms.m^m. 

<rmmt<o-mTim.^WmT&-y ■< JVd»©3EilSP:/a K> 
S-C*?,. 10 1. 1 0 2 1 ©X)5gP9tl^0^il© 

OMHz^O^i&^my ^)\'^. 10 4»jia^i^l. 

9GHz^©lS^jf7 ^ 10 5, loeiJ^ii 

l©7^>il/dr 1 0 1 {C*Jt,»-C 1 . 9GHzS©'f>e- 20 

■iJl^Hl 0 SO^^t'^I*-. :3^jl.^©@gg^^©^^- 
ffl[%^g6L-c. 1. 9GHz^©jijafifflft©:*v:#3«: 
SS^ftStc-r^S. 3e>{c, »2©7 1 0 2K:43 
1>-Cfc9 5 OMHz^©-^ >f-^?'>;^;>Ji«-f>b--d<' 
>;^fflcb-r2><*: ^tC. iS^jiia^ ^;W5r 1 0 4©3>7' 
>1f-. 3>f Jl^©|5|BIR^©fg^ffi*Kii5LT, 950 
MH z ^©3i3ia(4fflfl©;^t 3 *aS:ft|iaicr ?,C i 
{c j; r,xm 1 ©jllfgF3<!:|glS©J5!)l^*ii^ c iAs-c* 

-s. */c. lai l«c:^:^©||^6<^^^fi«?!l©-^iS8»^ 30 

[0016] CCT?, 05. m6©*iSCT«:feC^-CB(5 

«>i5i»©^^*i»6n^. 

[0 0 17] -^ic. HI 2(cm7©||J6e^tL.T. 05 

©*i6CT©-^ssa^j^«7 ^ A^^ammwsm-w 40 

12«:fcl>Tl 2 a~ 1 2 h«01@*>?.8Jl*r©^ 
m@-C. 1 2 i . 12 1 RCJt 1 2 o li0 1 . ZVlXfm 
3©SJ<&->-;l' F®, 1 2 j , 12k. 12 mS(>' 1 2 
n«01 *i604©A3»>Jl-C*S. 1 2 1 ©gp^J'dS^t 
«S*^ L ft: 2 *© 4 ^3-© 1 jScS^tj^Si C <l 6 ^iS^ 
§ -tf -5/c*©S*|fiimSr-3fJ5)cL fc 3 > 7^>-t^^(c J: 0 ^ 
fiK3tl-501©^«ji3S7 -f 12 2©g|5»*5 12 



!t*^¥8- 3 2 1 7 3 8 
8 

4^}-© 1 igtS^^JgSi C4T,P.^i^^$1±^fci&©>»*lS]1g 
S-Cff^fiS L/c3>7">-9-^«:<fcf)«f^3n-2)02©^i^ 
ajg7 ^ >»b 12 3 ©IB^*S*H6JS@-C?K)SX Lfc«ifi 
3>f=>-t^is^SS©?I^I51 L-CilfJfiXU/5:iS?iJ©3 ;U-C 
«ifi£3n^fii^jlja:7 ^Jl/iSf. 1 2 4©g|5»mi6jmS 
-Cfl^fiS b fciljrjn > 7=>1J- iitiSg©? I #0 L -CJBfiKU ft: 
;Ut?fileS3 nsS^iilia:? -f ^U^* . 1 2 5 *SA 
1 2 6*5ffl:*;S^^. l 2 7»jf«6me-c*.5. 
*^fi£K:*>t,>r05 ©S8«fif«tlBlfil©ia)l|{cj: J5 -JSiS? 

m^mm:(r>j\mit^mM-r -set 4> njigi aj: 

[0 0 18] ;XtC. 01 3tC08©||]te0!)<i:Lr. 05 

©si«6«»j©n^jm^«{aii:7 -I )\'^<Dmnvmm-w 

{fc©0 7 ©HifeWi jS3im^-r . 

2o©^JSjiia7 ^ ^u^^^ltcM-^-c— (t-fbUft:*)©-? 

m 1 3(C*jC^-C 1 3 a-- 1 3 eW01ll*^e>5)l 
S-C©^Si*B-C. 1 3 f RCf 1 3 i »0 1 . 02©gS 
162/-;UK)S. 1 3grSiyfl 3hW01. 02©>'S$> 

1 3 1 (on^ifim 1 ©wJ^jija-7 i 

3 2 ©8W5-*S0 2 ©««Kia-? -f ^UiSf . 13 3 ©gp^*s 
{mM^y -r JU^f. 13 4 ©gU^^SjSJllaija^ -^ Jl/d? . 
1 3 5*iA;^)ST-. 1 3 6 ifimtim=i-. 1 3 7*5^16^ 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st band-pass filter with the 1st passage frequency band (f1), and the 2nd band-pass filter 
which has the 2nd frequency band (f2) higher than said 1st frequency band unlike said 1st frequency band. 
The 1st impedance matching circuit pair which connects with I/O of said 1st band-pass filter, respectively, 
and changes the impedance in said 2nd frequency band (f2) into a high impedance value. The 2nd 
impedance matching circuit pair which connects with I/O of said 2nd band-pass filter, respectively, and 
changes the impedance in said 1st frequency band (f1) into a high impedance value is provided. The 
number band-pass filter of dual tone multifrequencies characterized by passing independently said each 
both frequency bands of passage (f1, f2) by connecting each input terminal and an output terminal and 
considering as a common input terminal and an output terminal. 

[Claim 2] The 1st band-pass filter with the 1st passage frequency band (f1), and the 2nd band-pass filter 
which has the 2nd frequency band (f2) higher than said 1st frequency band unlike said 1st frequency band. 
The 1st impedance matching circuit which connects with the input of said 1st band-pass filter, and 
changes the impedance in said 2nd frequency band (f2) into a high impedance value. The 2nd impedance 
matching circuit which connects, with the input of said 2nd band-pass filter, and changes the impedance in 
said 1st frequency band (f1) into a high impedance value is provided. By connecting the near terminal to 
which said 1st and 2nd matching circuit is not connected, considering as a common input terminal, and 
making the output terminal of said 1st and 2nd band-pass filter into the 1st output terminal and the 2nd 
output terminal, respectively The number splitter of dual tone multifrequencies characterized by inputting 
the signal of said 1st and 2nd frequency band (f1, f2) transmitted in common from said input terminal, and 
taking out the signal component of each frequency band from said 1st and 2nd output terminal separately, 
respectively. 

[Claim 3] The 1st band-pass filter with the 1st passage frequency band (f1), and the 2nd band-pass filter 
which has the 2nd frequency band (f2) higher than said 1 st frequency band unlike said 1 st frequency band, 
The 1st impedance matching circuit which connects with the output of said 1st band— pass filter, and 
changes the impedance in said 2nd frequency band (f2) into a high impedance value. The 2nd impedance 
matching circuit which connects with the output of said 2nd band-pass filter, and changes the impedance 
in said 1st frequency band (f1) into a high impedance value is provided. By connecting the near terminal to 
which said 1st and 2nd matching circuit is not connected, considering as a common output terminal, and 
using the input terminal of said 1st and 2nd band-pass filter as the 1st input terminal and the 2nd input 
terminal, respectively The number composition machine of dual tone multifrequencies characterized by 
inputting the signal of said 1st and 2nd frequency band (f1, f2) transmitted separately from said 1st and 
2nd input terminal, and taking out both frequency components from said output terminal in common. 
[Claim 4] The 1st, the number band-pass filter of dual tone multifrequencies according to claim 1 
characterized by using the 1st and 2nd phase machine as 2nd impedance matching circuit. 
[Claim 5] The 1st, the number band-pass filter of dual tone multifrequencies according to claim 1 
characterized by using the 1st and 2nd transmission line as 2nd impedance matching circuit. 
[Claim 6] The number band-pass filter of dual tone multifrequencies according to claim 1 characterized by 
using a high pass filter as a low pass filter and 2nd impedance matching circuit as 1 st impedance matching 
circuit. 

[Claim 7] The 1st, the number splitter of dual tone multifrequencies according to claim 2 characterized by 
using the 1st and 2nd phase machine as 2nd impedance matching circuit. 

[Claim 8] The 1st, the number splitter of dual tone multifrequencies according to claim 2 characterized by 
using the 1st and 2nd transmission line as 2nd impedance matching circuit 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejue?u=http%3A%2F%2Fwww4.ipdl.ncipi.go.jp%... 2005/12/13 



JP,08-321738,A [CLAIMS] ^ ^ 2/2 ^— v 

[Claim 9] The number splittiBfr dual tone multifrequencies accordii^^o claim 2 characterized by using a 
high pass filter as a low pass filter and 2nd impedance matching circuit as 1st impedance matching circuit. 
[Claim 10] The number band-pass filter of dual tone multifrequencies according to claim 1 characterized 
by having a screening-electrode layer in a central layer, providing the 1st band-pass filter and the 1st 
impedance matching circuit pair which were formed using the pattern electrode of said shielding layer top, 
and the 2nd band-pass filter and the 2nd impedance matching circuit pair which were formed using the 
pattern electrode of said screening-electrode bottom, and connecting these with the configuration which 
carried out the laminating of two or more dielectric plates. 

[Claim 11] The 1st band-pass filter and the 1st impedance matching circuit pair which it has a screening 
electrode in a lengthwise direction cross section in the middle, and while was divided with said screening 
electrode, and were formed using the near pattern electrode with the configuration which carried out the 
laminating of two or more dielectric plates, The number band-pass filter of dual tone multifrequencies 
according to claim 1 characterized by providing the 2nd band-pass filter and the 2nd impedance matching 
circuit pair which were formed using the pattern electrode by the side of another side divided with said 
screening electrode, and connecting these. 

[Claim 12] The number splitter of dual tone multifrequencies according to claim 2 characterized by to have 
a screening^electrode layer in a central layer, to provide the 1st band-pass filter and the 1st impedance 
matching circuit which were formed using the pattern electrode of said shielding layer top, and the 2nd 
band-pass filter and the 2nd impedance matching circuit which were formed using the pattern electrode of 
said screening-electrode bottom, and to connect these with the configuration which carried out the 
laminating of two or more dielectric plates. 

[Claim 13] The 1st band-pass filter and the 1st impedance matching circuit which it has a screening 
electrode iii a lengthwise direction cross section in the middle, and while was divided with said screening 
electrode, and were formed using the near pattern electrode with the configuration which carried out the 
laminating of two or more dielectric plates. The number splitter of dual tone multifrequencies according to 
claim 2 characterized by providing the 2nd band-pass filter and the 2nd impedance matching circuit which 
were formed using the pattern electrode by the side of another side divided with said screening electrode, 
and connecting these. 

[Claim 14] The number band-pass filter of dual tone multifrequencies according to claim 6 which has a 
screening electrode in the 1st sheet, the 4th sheet, and the 7th sheet from a top, forms the low pass filter 
connected with the 1st band-pass filter by the electrode pattern of the 3rd sheet with the 2nd sheet at 
the I/O with the configuration which carried out the laminating of the eight dielectric plates, and be 
characterized by forming the high pass filter connected with the 2nd band-pass filter by the electrode 
pattern of the 5th sheet and 6th sheet at the I/O. 

[Claim 15] The number band-pass filter of dual tone multifrequencies according to claim 6 characterized 
by having a screening electrode in the 1st sheet and the 4th sheet from a top, forming the high pass filter 
connected with the low pass filter and the 2nd band-pass filter which are connected with the 1st band- 
pass filter by the electrode pattern of the 3rd sheet with the 2nd sheet at the I/O at the I/O, and forming 
a screening electrode with the configuration which carried out the laminating of the five dielectric plates 
between said 1st band-pass filter and said 2nd band-pass filter. 

[Claim 1 6] With the configuration which carried out the laminating of the eight dielectric plates, it has a 
screening electrode in the 1st sheet, the 4th sheet, and the 7th sheet from a top. The low pass filter 
connected to the 1st band-pass filter, its input, or output by the electrode pattern of the 3rd sheet with 
the 2nd sheet is formed. The number splitter of dual tone multifrequencies according to claim 9 
characterized by forming the high pass filter connected to the 2nd band-pass filter, its input, or output by 
the electrode pattern of the 5th sheet and the 6th sheet 

[Claim 17] With the configuration which carried out the laminating of the five dielectric plates, it has a 
screening electrode in the 1st sheet and the 4th sheet from a top. The high pass filter linked to the 2nd 
low pass filter connected to the 1st band-pass filter, its input, or output by the electrode pattern of the 
3rd sheet with the 2nd sheet, band-pass filter, its input, or output is formed. The number splitter of dual 
tone multifrequencies according to claim 9 characterized by forming a screening electrode between said 
1st band-pass filter and said 2nd band-pass filter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the number band-pass filter of dual tone multifrequencies, 
the number splitter of dual tone multifrequencies, and the number composition machine of dual tone 
multifrequencies. 
[0002] 

[Description of the Prior Art] In recent years, development of a mobile transmitter prospers and the 
system of various frequency bands has come to be employed. Then, the need of treating the signal of two 
or more frequency bands also in the wireless section of a transmitter in the same circuit is being born. In a 
wireless circuit, the band-pass filter and frequency splitter (synthetic vessel) which are an important 
circuit element follow various difficulties on treating two or more frequency bands especially. 
[0003] Hereafter, the number band-pass filter of dual tone multifrequencies which can pass two frequency 
bands of the conventional example is explained first, referring to a drawing. Drawing 12 is the principal part 
circuit diagram of the number band-pass filter of dual tone multifrequencies of the conventional example. 
In drawing, 121 is the 1st band-pass filter of 950MHz of frequency passbands, and 122 is the 2nd band- 
pass filter of 1.9GHz of frequency passbands. The common input terminal 124, the common output terminal 
125, and the input/output terminal of these filters can be connected with the filter circuit changing switch 
123, respectively, and the whole passband can be changed by changing these switches to a 1st or 2nd 
filter side synchronously. 

[0004] Next, the number splitter of dual tone multifrequencies of the conventional example is explained. 
Drawing 13 is the principal part circuit diagram of the number splitter of dual tone multifrequencies of the 
conventional example. In drawing, it is the 1st band-pass filter of 950MHz of 131 frequency passbands, and 
132 is the 2nd band-pass filter of 1.9GHz of frequency passbands. By changing the common input terminal 
134 and the input terminal of each of these filters with the output circuit changing switch 133, it becomes 
possible to take out the frequency component of a 950MHz band to the 1st output terminal 135, and to 
take out the frequency component of a 1.9GHz band to the 2nd output terminal 136. Moreover, the number 
composition machine of dual tone multifrequencies can also consist of replacing an input and an output. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the configuration of the above conventional 
examples, the control signal of a circuit changing switch is needed also in any of the number band-pass 
filter of dual tone multifrequencies, and the number splitter of dual tone multifrequencies (synthetic 
vessel). There is a possibility that the whole insertion-loss property may furthermore also deteriorate by 
loss of a circuit changing switch. 

[0006] This invention was not made in order to improve the above-mentioned conventional trouble, in 
order to satisfy the above-mentioned property using a passive element, without using a circuit changing 
switch, is control signal needlessness and aims at offering the whole good number band-pass filter of dual 
tone multifrequencies and the whole number splitter of dual tone multifrequencies (synthetic vessel) of an 
insertion-loss property. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the number band-pass 
filter of dual tone multifrequencies of this invention is the configuration of having connected the both ends 
with the impedance matching circuit pair connected to the input/output terminal of the 1st and 2nd band- 
pass filter by the common input/output terminal. 

[0008] Moreover, the number splitter of dual tone multifrequencies (synthetic vessel) is a configuration 
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D DESCRIPTION] ^ 
ti^Sde of the impedance matching circui^oi 



which connects the opposit^Tde of the impedance matching circuitconnected to the 1st and 2nd band- 
pass filter and each input (output) terminal, and a matching circuit with a common input (output) terminal, 
and takes out the output (input) terminal of each remaining band-pass filter as it is. 
[0009] 

[Function] In the above-mentioned configuration, the number band-pass filter of dual tone multifrequencies 
of this invention changes the frequency band corresponding to the passband of the 2nd band-pass filter of 
the 1st band-pass filter into a high impedance by the impedance matching circuit pair linked to the 
input/output terminal of the 1st band-pass filter, in case the passband of the 2nd band-pass filter exists 
outside the passband of the 1st band-pass filter. Similarly, in case the passband of the 1st band-pass filter 
exists outside the passband of the 2nd band-pass filter, the frequency band corresponding to the passband 
of the 1st band-pass filter of the 2nd band-pass filter is changed into a high impedance by the impedance 
matching circuit pair linked to the input/output terminal of the 2nd band-pass filter. By connecting these 
by the common input/output terminal, the number band-pass filter of dual tone multifrequencies which 
does not influence each 1st and 2nd passband is obtained. 

[0010] Moreover, although the number splitter of dual tone multifrequencies of this invention (synthetic 
vessel) performs the same impedance conversion as the number band-pass filter of dual tone 
multifrequencies in the above-mentioned configuration It is used only for an output side only for an input 
side at the time of a synthetic vessel at the time of a splitter, each is connected by the common terminal, 
and another side is referred to as the output (input) terminal 1st and the 2nd as it is. In the case of a 
splitter, the signal of two or more frequency band components transmitted common to a common input 
terminal is separated only by loss of each filter for every passband of each band-pass filter, and, in the 
case of a synthetic vessel, it has the operation which compounds the frequency component for every 
passband of each band-pass filter only by loss of each filter. 
[0011] 

[Example] The number band-pass filter of dual tone multifrequencies of the 1st example of this invention is 
explained referring to a drawing below. Drawing 1 is an auxiliary view for the principal part block diagram of 
the number band-pass filter of dual tone multifrequencies of the 1st example of this invention, drawing 2 - 
drawing 6 to explain this example. In drawing 1 , 1 1 is the 1st band-pass filter of the 950MHz band of 
passbands, and 12 is the 2nd band-pass filter of the 1.9GHz band of passbands, and an output terminal 
with 13 [ common / the 1st phase machine of the passage phase angle phi 1, an input terminal with 14 / 
common / the 2nd phase machine of the passage phase angle phi 2, and 15 /, and 16 ]. 
[0012] Next, the actuation is explained. What plotted the I/O impedance of each 1st and 2nd filter to 
drawing 2 (a) and (b) at the Smith chart is shown. Generally, although it has an impedance characteristic 
near the core of a chart since the band-pass filter is adjusted in the characteristic impedance in a 
passband, it has the impedance characteristic which is attached outside a passband on the outside of a 
chart The passage property of each 1st and 2nd filter is shown in drawing 3 . Since the signal of the 
passband of the 1 st filter 1 1 has the low impedance of the band of the 2nd filter 1 2, and it will flow in there 
and will lose, for example if parallel connection of each of these filters is carried out simply and an 
input/output terminal is connected in common, it will become a passage property as shown in drawing 4 , 
an insertion loss will deteriorate, and a filter shape will collapse. Then, the isolation of each filter is 
conventionally taken using the circuit changing switch 123 as shown in the conventional example of 
drawing 12 . In this example, the required circuit changing switch of a control signal like the conventional 
example is not used, but the phase machine of the passage phase angles phil and phi2 is connected to the 
input/output terminal of each filter. The magnitude of the phase angle phi 1 of the 1 st phase machine 1 3 is 
adjusted to a suitable include angle so that the impedance of the 1.9GHz band of passbands of the 2nd 
filter 12 may serve as a high impedance value in the 1st filter 1 1, as shown in drawing 5 (a). The magnitude 
of the phase angle phi 2 of the 2nd phase machine 14 is adjusted to a suitable include angle so that the 
impedance of the 950MHz band of passbands of the 1st filter 11 may serve as a high impedance value in 
the 2nd filter 12, as similarly shown in drawing 5 (b). Parallel connection of these is carried out and it 
connects by the common input terminal 15 and the output terminal 16. In this case, since the impedance of 
the 950MHz band by the side of the 2nd filter serves as a high impedance value near disconnection, there 
is almost no leak of the 950MHz band component by the side of the 2nd filter, and the insertion-loss 
property of the 1st filter is also saved Since the impedance of the 1.9GHz band by the side of the 1st 
filter serves as a high impedance value near disconnection similarly, there is almost no leak of the 1.9GHz 
band component by the side of the 1st filter, and the insertion-loss property of the 2nd filter is also saved. 
For this reason, the whole passage property turns into a property as shown in drawing 6 . 
[0013] Moreover, the number splitter of dual tone multifrequencies of the 2nd example of this invention is 
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shown in drawing 7 . For the^st band-pass filter of the 950MHz banabf passbands, and 72, as for the 1st 
phase machine of the passage phase angle phi 1, an input terminal with 74 [ common / the 2nd phase 
machine of the passage phase angle phi 2, and 75 ]. and 76, in drawing 7 , the 2nd band-pass filter of the 
1.9GHz band of passbands and 73 are [ 71 / the 1st output terminal and 77 ] the 2nd output terminal. So 
that the impedance of the 1.9GHz band of passbands of the 2nd filter 72 may serve as a high impedance 
value in the 1st filter 71 by the same principle as the 1st example mentioned above about this So that the 
magnitude of the phase angle phi 1 of the 1st phase machine 73 may be adjusted to a suitable include 
angle and the impedance of the 950MHz band of passbands of the 1st filter 71 may serve as a high 
impedance value in the 2nd filter 72 There is almost no leak of the 1.9GHz band component from the input 
terminal 75 common to adjusting the magnitude of the phase angle phi 2 of the 2nd phase machine 74 to a 
suitable include angle to a 2nd filter side, and the leak of the 950MHz band component by the side of the 
1st filter is almost lost. To the 1st output terminal 76, only a 950MHz band component can take out only 
by the transmission loss of the 1st filter by this, and the number splitter of dual tone multifrequencies 
which only a 1.9GHz band component can take out only by the transmission loss of a filter can be 
constituted in the 2nd output terminal 77. 

[0014] Next, the number band-pass filter of dual tone multifrequencies of the 3rd example of this invention 
is explained. Drawing 8 is the principal part block diagram of the number band-pass filter of dual tone 
multifrequencies of the 3rd example of this invention. The 1st and 2nd band-pass filter of the definition as 
the 1st example with 81 and 82 and 83 are the electric merit's LI 1st transmission line, an input terminal 
with 84 [ common / the electric merit's L2 2nd transmission line, and 85 and 86 ]. and an output terminal. 
[ same ] So that the impedance of a 1.9GHz band may serve as a high impedance value in the 1st filter 81 
like the 1st example So that the magnitude of the electric merit LI of the 1st transmission line 83 may be 
adjusted to suitable die length and the impedance of a 950MHz band may serve as a high impedance value 
in the 2nd filter 82 The same effectiveness as the 1st example can be acquired by adjusting the magnitude 
of the electric merit L2 of the 2nd transmission line 84 to suitable die length. Moreover, the number splitter 
of dual tone multifrequencies of the 4th example of this invention is shown in drawing 9 . The same 
effectiveness as the 2nd example can be acquired by the same principle as the configuration made into the 
transmission line showed the phase machine of the 2nd above-mentioned example to the 3rd example. 
[0015] Next, the number band-pass filter of dual tone multifrequencies of the 5th example of this invention 
is explained. Drawing 10 is the principal part block diagram of the number band-pass filter of dual tone 
multifrequencies of the 5th example of this invention. The 1 st and 2nd band-pass filter of the definition as 
the 1st example with 101 and 102 and 103 are the low pass filter of the 950MHz band of passbands, an 
input terminal with 104 [ common / the high pass filter of the 1.9GHz band of passbands, and 105 and 
106 ], and an output terminal. [ same ] The component value of circuit elements, such as a capacitor of a 
low pass filter 103 and a coil, is adjusted, and magnitude of the passage phase angle of a 1.9GHz band is 
made into a suitable include angle so that the impedance of a 1.9GHz band may serve as a high impedance 
value in the 1st filter 101 like the 1st example. Furthermore, the component value of circuit elements, such 
as a capacitor of a high pass filter 104 and a coil, can be adjusted, and the same effectiveness as the 1st 
example can be acquired by making magnitude of the passage phase angle of a 950MHz band into a 
suitable include angle so that the impedance of a 950MHz band may consider as a high impedance value 
also in the 2nd filter 102. Moreover, the number splitter of dual tone multifrequencies of the 6th example of 
this invention is shown in drawing 1 1 . The same effectiveness as the 2nd example can be acquired by the 
same principle as the configuration used as the low pass filter and the high pass filter showed the phase 
machine of the 2nd above-mentioned example to the 5th example. 

[0016] Here, although the lumped-constant-circuit component was used as a low pass filter and a 
broader-based passage filter in the 5th and 6th example, the same effectiveness is acquired even if it 
constitutes this using a distributed constant circuit. 

[0017] Next, the example of implementation of dielectric laminating unification of the number band-pass 
filter of dual tone multifrequencies of the 5th example is shown in drawing 12 as the 7th example. The 
example shown in drawing 12 is an example which piled up two band-pass filters up and down, and was 
unified. In drawing 1212 , 12a-12h are the dielectric layers from the 1st layer to eight layers, and the 1st, 2 
and the 3rd touch-down shielding layer, and 12j, 12k, 12m, and 12n of 12i, 121., and 12o are the 1st to 4th 
pattern layer. The 1st band-pass filter constituted by the capacitor formed with the counterelectrode for 
combining two quadrant wavelength resonators and these with which the part of 121 connected the tip too 
hastily. The 2nd band-pass filter constituted by the capacitor formed with the counterelectrode for 
combining two quadrant wavelength resonators and these in which the part of 122 has different resonance 
frequency from the resonator contained in 121, The low pass filter which consists of serial coils formed by 
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leading about of the touch-dWvn capacitor and track in which the pa^of 1 23 formed with the 
counterelectrode. As for an output terminal and 127, the series capacitor which the part of 124 formed 
with the counterelectrode, the high pass filter which consists of touch-down coils formed by leading about 
of a track, and 125 are [ an input terminal and 126 ] earth electrodes. In this configuration, the same 
effectiveness as the 5th example can realize the number band-pass filter of dual tone multifrequencies, 
and it also becomes possible by unifying to realize the miniaturization of a circuit scale. 
[0018] Next, the 7th example of dielectric laminating unification of the number band-pass filter of dual tone 
multifrequencies of the 5th example shows a different example of implementation to drawing 13 as the 8th 
example. This example arranges two band-pass filters horizontally, and unifies. In drawing 13 , 13a-13e are 
the dielectric layers from the 1st layer to five layers, and the 1st, the 2nd touch-down shielding layer, and 
13g and 13h of 13f and 13i are the 1st and 2nd pattern layer, the part of 131 — the 1st band-pass filter 
and the part of 132 — for an input terminal and 136, an output terminal and 137 are [ the 2nd band-pass 
filter and the part of 133 / a low pass filter and the part of 134 / a high pass filter and 135 / an earth 
electrode and 138 ] internal screening electrodes. The number band-pass filter of dual tone 
multifrequencies is realizable with the effectiveness as the 5th example that the 7th example is also the 
same. The miniaturization of a circuit scale is realized still like the 7th example, and although surface area 
becomes large rather than the 7th example, it becomes possible to constitute height small. Especially in 
especially pocket machines, such as mobile communications, it is called for in many cases that height is 
smaller than surface area, and this example is useful for such examples of application. 
[0019] Moreover, the example of implementation of dielectric laminating unification of the number splitter 
of dual tone multifrequencies of the 6th example is shown in drawing 14 as the 9th example. The example 
shown in drawing 14 is an example which piled up two band-pass filters up and down, and was unified. In 
drawing 14 , 14a-14h are the dielectric layers from the 1st layer to eight layers, and the 1st, 2 and the 3rd 
touch-down shielding layer, and 14j, 14k, 14m, and 14n of 14i, 141., and 14o are the 1st to 4th pattern layer, 
the part of 141 — the 1st band-pass filter and the part of 142 — for a high pass filter and 145, as for the 
2nd output terminal and 147, an input terminal and 146 are [ the 2nd band-pass filter and the part of 143 / 
a low pass filter and the part of 144 / the 1st output terminal and. 147 ] earth electrodes. In this 
configuration, the same effectiveness as the 6th example can realize the number splitter of dual tone 
multifrequencies, and it also becomes possible by unifying to realize the miniaturization of a circuit scale. 
Drawing 15 shows similarly the example of implementation from which the 9th example of dielectric 
laminating unification of the number splitter of dual tone multifrequencies of the 6th example differs as the 
10th example. This example arranges two band-pass filters horizontally, and unifies. A configuration is 
almost the same as the example of ^flc*** 8, 156 is the 1st output terminal and 157 is the 2nd output 
terminal. Also in this configuration, the same effectiveness as the 6th example can realize the number 
splitter of dual tone multifrequencies, and it also becomes possible by unifying to realize the miniaturization 
of a circuit scale. Furthermore, although surface area becomes large rather than the 9th example, height 
can be made small, and it is useful to a cellular phone etc. as point 

[0020] In addition, in the 7th to 10th example, although the band-pass filter used what was constituted 
from two tip short circuit mold quadrant wavelength resonators, three or more plurality is sufficient as the 
number of resonators, and the thing of another configuration of not using a resonator can also acquire the 
same effectiveness. 

[0021] Moreower, although it has set in the 2nd, 4th, 6th, 9th, and 10th examples and the gap also explained 
the splitter, it is clear that a synthetic vessel is obtained by replacing an input and an output. 
[0022] In addition, although the frequency of a 950iVIHz band and a 1 .9GHz band was used as a passband of 
the 1st and 2nd band-pass filter in this example for the simplification of explanation, if the conditions of a 
frequency which the frequency of the passband of the 2nd filter already described in the example highly 
rather than the frequency of the passband of the 1st filter are satisfied, it cannot be overemphasized that 
it can realize in the combination of any numbers of dual tone multifrequencies. 

[0023] Furthermore, although this example described the band-pass filter in the number of dual tone 
multifrequencies, the splitter, and the synthetic vessel, a wave number splitter and a synthetic vessel can 
be constituted two or more rounds in two or more round wave number band-pass filter corresponding to 
two or more round wave number of three or more frequencies which are different if the same technique is 
used, and a list 
[0024] 

[Effect of the Invention] As explained above, by equipping the number band-pass filter of dual tone 
multifrequencies of this invention with the 1st and 2nd impedance matching circuit pair linked to I/O of the 
1st and 2nd band-pass filter and the 1st and 2nd band-pass filter as a fundamental configuration, changing 
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the I/O impedance of the Is^^nd 2nd band-pass filter, and connectmg, it is control signal needlessness 
and the small number band-pass filter of dual tone multifrequencies of the whole insertion loss can be 
realized. 

[0025] Furthermore, in the number splitter of dual tone multifrequencies (synthetic vessel), by connecting 
the 1st and 2nd impedance matching circuit only to the input (output) of the 1st and 2nd band-pass filter, 
it is control signal needlessness and the small number splitter of dual tone multifrequencies of the whole 
insertion loss (synthetic vessel) can be realized. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The principal part block diagram of the number band-pass filter of dual tone multifrequencies 
of the 1 st example of this invention 

[Drawing 2] The impedance Fig. of the 1st and 2nd band-pass filter explaining actuation of this 1st example 

[Drawing 3] The property Fig. of the 1st and 2nd band-pass filter explaining actuation of this 1st example 
[Drawing 4] The property Fig. explaining other operating state of this 1st example 

[Drawing 5] The property Fig. of the 1st and 2nd band— pass filter after impedance conversion explaining 
actuation of this 1 st example 

[Drawing 6] The property Fig. of the number band-pass filter of dual tone multifrequencies of this 1st 
example 

[Drawing 7] The principal part block diagram of the number splitter of dual tone multifrequencies of the 2nd 
example of this invention 

[Drawing 8] The principal part block diagram of the number band-pass filter of dual tone multifrequencies 
of the 3rd example of this invention 

[Drawing 9] The principal part block diagram of the number splitter of dual tone multifrequencies of the 4th 
example of this invention 

[Drawing 10] The principal part block diagram of the number band-pass filter of dual tone multifrequencies 
of the 5th example of this invention 

[Drawing 11] The principal part block diagram of the number splitter of dual tone multifrequencies of the 
6th example of this invention 

[Drawing 12] The block diagram of the number band-pass filter of dual tone multifrequencies of the 7th 

example of this invention 

[Drawing 13] The block diagram of the number band-pass filter of dual tone multifrequencies of the 8th 
example of this invention 

[Drawing 14] The block diagram of the number splitter of dual tone multifrequencies of the 9th example of 
this invention 

[Drawing 1 5] The block diagram of the number splitter of dual tone multifrequencies of the 10th example of 
this invention 

[Drawing 16] The principal part block diagram of the number band-pass filter of dual tone multifrequencies 
of the conventional example 

[Drawing 17] The principal part block diagram of the number splitter of dual tone multifrequencies of the 
conventional example 
[Description of Notations] 

1 1 1 st Band-pass Filter 

12 2nd Band-pass Filter 

1 3 1 st Phase Machine 

14 2nd Phase Machine 

1 5 Input Terminal 

16 Output Terminal 
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